Introduction
Let X, X,, X2, ... and Y, Y,, Y2," " be mutually independent non-negative random variables. Variables denoted by the same letter with different subscripts are assumed identically distributed. Let N denote the smallestj _ 1 such that Xj < Yj. This stopping time is geometrically distributed with parameter p = P(X < Y) supposed to lie strictly between 0 and 1. Consider the dependent random sums S = X, + ... + XN and T = X + S. We are interested in some distribution properties of these random variables.
Dependent random sums of the above type often occur in reliability theory. For instance, consider a one-unit system which is supported by a single spare and a repair facility. When the operating unit fails, it is replaced by the spare in negligible time and the failed unit is sent to the repair facility. The system fails when the operating 656 ANTAL KOVATS AND TAMAS F. MORI unit fails and no spare is available to replace it, i.e. the repair of the previously failed unit has not yet been completed. The sequence of X's can be interpreted as successive working times of the new or renewed operating unit and the Y's as repair times of the failed unit. In our terms T is the time until the first system failure, measuring time from the very beginning, i.e. when both the operating unit and the spare are new. Similarly, S is the system lifetime from the first regeneration point, i.e. when the operating unit first fails. Also, N is the number of operating unit failures culminating in a system failure.
Various probability characteristics (distribution function, expectation, Laplace transform) of S and T, as well as their asymptotic properties, can be found in [1] and [4] . In the present paper we examine what ageing properties of X are preserved by T and S. A large variety of notions of ageing are widely used in reliability theory. In order to recollect some of these ageing classes of distributions with finite expectation (see [ 
Main results

Theorem I (preservation of negative ageing properties). (i) XEL-= SEL-;
(ii) X E HNWUE =* SE HNWUE; (iii) X E NWUE =* SE NWUE; (iv) VENWU -SENWU.
Theorem 2 (preservation of positive ageing properties). (i) XEL + -TEL+; (ii) X E HNBUE -TEHNBUE; (iii) XENBUE -TENBUE;
(iv) XENBU = TENBU.
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Remark. The following simple counterexample shows that Theorem 2 cannot be extended to the lower classes IFR and IFRA. Let X = 1; this is IFR. Then T = N + 1, and it is easy to see that no discrete distribution (apart from degenerate ones) can even belong to IFRA.
Proofs
Most of the proofs are just some algebra with functions of locally bounded variation. All functions appearing here will be identical with 0 on negative numbers. In addition to the ordinary vector space operations we introduce the following two operations on real completing the proof of (9). The proof of (10) follows the same lines. First, the sums on both sides of (10) have equal expectations, hence it suffices to show that 
SFT(X)FT(Y).
Thus TENBU.
